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Abstract
Changes in gene activity and content PGC-1a, probably due to its polymorphisms far-reaching effects on metabolic processes in patients with type 2 diabetes. This study aimed to determine the PGC-1a gene polymorphisms and T2D Thr394Thr meta-analysis was performed.
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Introducation
Peroxisome proliferator-activated receptor gamma coactivator 1-alpha (PGC-1α) is a protein that in humans is encoded by the PPARGC1A gene.[3] PPARGC1A is also known as human accelerated region 20 (HAR20). It may, therefore, have played a key role in differentiating humans from apes.[4]
PGC-1α is the master regulator of mitochondrial biogenesis.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-Mitochondrial_biogenesis_in_health_and_disease-6" [6]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-pmid26443844-7" [7]
PGC-1α is a transcriptional coactivator that regulates the genes involved in energy metabolism. It is the master regulator of mitochondrial biogenesis.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-Mitochondrial_biogenesis_in_health_and_disease-6" [6]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-pmid26443844-7" [7] This protein interacts with the nuclear receptor PPAR-γ, which permits the interaction of this protein with multiple transcription factors. This protein can interact with, and regulate the activities of, cAMP response element-binding protein (CREB) and nuclear respiratory factors (NRFs). It provides a direct link between external physiological stimuli and the regulation of mitochondrial biogenesis, and is a major factor that regulates muscle fiber type determination. Endurance exercise has been shown to activate the PGC-1α gene in human skeletal muscle.[8] This protein may be also involved in controlling blood pressure, regulating cellular cholesterol homoeostasis, and the development of obesity.[9]
Recently PPARGC1A has been implicated as a potential therapy for Parkinson's Disease conferring protective effects on mitochondrial metabolism.[18]
Moreover, brain-specific isoforms of PGC-1alpha have recently been identified which are likely to play a role in other neurodegenerative disorders such as Huntington's disease and Amyotrophic lateral sclerosis.[19]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-Patsch18-20" [20]
Massage therapy appears to increase the amount of PGC-1α which leads to the production of new mitochondria.[21]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-22" [22]

 HYPERLINK "https://en.wikipedia.org/wiki/PPARGC1A" \l "cite_note-23" [23]
PGC-1α and beta has furthermore been implicated in M2 macrophage polarization by interaction with PPARγ[24] with upstream activation of STAT6.[25] An independent study confirmed the effect of PGC-1 on polarisation of macrophages towards M2 via STAT6/PPAR gamma and furthermore demonstrated that PGC-1 inhibits proinflammatory cytokine production.[26]
PGC-1α has been recently proposed to be responsible for β-aminoisobutyric acid secretion by exercising muscles.[27] The effect of β-aminoisobutyric acid in white fat includes the activation of thermogenic genes that prompt the browning of white adipose tissue and the consequent increase of background metabolism. Hence, the β-aminoisobutyric acid could act as a messenger molecule of PGC-1α and explain the effects of PGC-1α increase in other tissues such as white fat.

Diabetes mellitus type 2 (also known as type 2 diabetes) is a long term metabolic disorder that is characterized by high blood sugar, insulin resistance, and relative lack of insulin.[3] Common symptoms include increased thirst, frequent urination, and unexplained weight loss. Symptoms may also include increased hunger, feeling tired, and sores that do not heal.[4] Often symptoms come on slowly.[3] Long-term complications from high blood sugar include heart disease, strokes, diabetic retinopathy which can result in blindness, kidney failure, and poor blood flow in the limbs which may lead to amputations.[1] The sudden onset of hyperosmolar hyperglycemic state may occur; however, ketoacidosis is uncommon.[5]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-6" [6]
Type 2 diabetes primarily occurs as a result of obesity and not enough exercise.[1] Some people are more genetically at risk than others.[3] Type 2 diabetes makes up about 90% of cases of diabetes, with the other 10% due primarily to diabetes mellitus type 1 and gestational diabetes.[1] In diabetes mellitus type 1 there is an absolute lack of insulin due to breakdown of islet cells in the pancreas.[7] Diagnosis of diabetes is by blood tests such as fasting plasma glucose, oral glucose tolerance test, or A1C.[4]
Type 2 diabetes is partly preventable by staying a normal weight, exercising regularly, and eating properly. Treatment involves exercise and dietary changes.[1] If blood sugar levels are not adequately lowered, the medication metformin is typically recommended.[8]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-Ann2016-9" [9] Many people may eventually also require insulin injections.[10] In those on insulin, routinely checking blood sugar levels is advised, however this may not be needed in those taking pills.[11] Bariatric surgery often improves diabetes in those who are obese.[12]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-13" [13]
Rates of type 2 diabetes have increased markedly since 1960 in parallel with obesity.[14] As of 2013 there were approximately 368 million people diagnosed with the disease compared to around 30 million in 1985.[15]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-16" [16] Typically it begins in middle or older age,[3] although rates of type 2 diabetes are increasing in young people.[17]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-18" [18] Type 2 diabetes is associated with a ten-year-shorter life expectancy.[19] Diabetes was one of the first diseases described.[20] The importance of insulin in the disease was determined in the 1920s.[21]
Signs and symptoms



Overview of the most significant symptoms of diabetes.

The classic symptoms of diabetes are polyuria (frequent urination), polydipsia (increased thirst), polyphagia (increased hunger), and weight loss.[22] Other symptoms that are commonly present at diagnosis include a history of blurred vision, itchiness, peripheral neuropathy, recurrent vaginal infections, and fatigue.[7] Many people, however, have no symptoms during the first few years and are diagnosed on routine testing.[7] People with type 2 diabetes mellitus may rarely present with hyperosmolar hyperglycemic state (a condition of very high blood sugar associated with a decreased level of consciousness and low blood pressure).[7]
Type 2 diabetes is typically a chronic disease associated with a ten-year-shorter life expectancy.[19] This is partly due to a number of complications with which it is associated, including: two to four times the risk of cardiovascular disease, including ischemic heart disease and stroke; a 20-fold increase in lower limb amputations, and increased rates of hospitalizations.[19] In the developed world, and increasingly elsewhere, type 2 diabetes is the largest cause of nontraumatic blindness and kidney failure.[23] It has also been associated with an increased risk of cognitive dysfunction and dementia through disease processes such as Alzheimer's disease and vascular dementia.[24] Other complications include acanthosis nigricans, sexual dysfunction, and frequent infections.[22]
Most cases of diabetes involve many genes, with each being a small contributor to an increased probability of becoming a type 2 diabetic.[19] If one identical twin has diabetes, the chance of the other developing diabetes within his lifetime is greater than 90%, while the rate for nonidentical siblings is 25–50%.[7] As of 2011, more than 36 genes had been found that contribute to the risk of type 2 diabetes.[36] All of these genes together still only account for 10% of the total heritable component of the disease.[36] The TCF7L2 allele, for example, increases the risk of developing diabetes by 1.5 times and is the greatest risk of the common genetic variants.[7] Most of the genes linked to diabetes are involved in beta cell functions.[7]
There are a number of rare cases of diabetes that arise due to an abnormality in a single gene (known as monogenic forms of diabetes or "other specific types of diabetes").[7]

 HYPERLINK "https://en.wikipedia.org/wiki/Diabetes_mellitus_type_2" \l "cite_note-Will2011-19" [19] These include maturity onset diabetes of the young (MODY), Donohue syndrome, and Rabson-Mendenhall syndrome, among others.[19] Maturity onset diabetes of the young constitute 1–5% of all cases of diabetes in young people.[37]
Type 2 diabetes is due to insufficient insulin production from beta cells in the setting of insulin resistance.[7] Insulin resistance, which is the inability of cells to respond adequately to normal levels of insulin, occurs primarily within the muscles, liver, and fat tissue.[43] In the liver, insulin normally suppresses glucose release. However, in the setting of insulin resistance, the liver inappropriately releases glucose into the blood.[19] The proportion of insulin resistance versus beta cell dysfunction differs among individuals, with some having primarily insulin resistance and only a minor defect in insulin secretion and others with slight insulin resistance and primarily a lack of insulin secretion.[7]
Other potentially important mechanisms associated with type 2 diabetes and insulin resistance include: increased breakdown of lipids within fat cells, resistance to and lack of incretin, high glucagon levels in the blood, increased retention of salt and water by the kidneys, and inappropriate regulation of metabolism by the central nervous system.[19] However, not all people with insulin resistance develop diabetes, since an impairment of insulin secretion by pancreatic beta cells is also required.[7]
Globally as of 2010 it was estimated that there were 285 million people with type 2 diabetes making up about 90% of diabetes cases.[19] This is equivalent to about 6% of the world's adult population. Diabetes is common both in the developed and the developing world.[19] It remains uncommon, however, in the underdeveloped world.[7]
Women seem to be at a greater risk as do certain ethnic groups,[19] such as South Asians, Pacific Islanders, Latinos, and Native Americans.[22] This may be due to enhanced sensitivity to a Western lifestyle in certain ethnic groups. Traditionally considered a disease of adults, type 2 diabetes is increasingly diagnosed in children in parallel with rising obesity rates.[19] Type 2 diabetes is now diagnosed as frequently as type 1 diabetes in teenagers in the United States.[7]
Rates of diabetes in 1985 were estimated at 30 million, increasing to 135 million in 1995 and 217 million in 2005.[15] This increase is believed to be primarily due to the global population aging, a decrease in exercise, and increasing rates of obesity.[15] The five countries with the greatest number of people with diabetes as of 2000 are India having 31.7 million, China 20.8 million, the United States 17.7 million, Indonesia 8.4 million, and Japan 6.8 million. It is recognized as a global epidemic by the World Health Organization. 

Materials and Methods
After obtaining informed consent from patients receiving peripheral blood samples and DNA extraction was carried out. Extraction of DNA by polymerase chain reaction (PCR) was performed. According to information site OMIM database of genetic information, the PGC-1a gene from metabolically studied.
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Figure 1: banding pattern and band formed by the reaction of PGC-1a gene PCR.
A more accurate method to study the function of this gene in the nucleotide sequence used and the target gene sequence did. Target DNA samples from 50 patients with type 2 diabetes with a mean age of 58 and 50 control samples were used for control. Then PGC-1a gene expression in both patients and controls were analyzed to yield any results in terms of pathogenesis routes were evaluated. The polymerase chain reaction (PCR) performed for 32 cycles.
Results
According to the nucleotide sequence of the control group patients and found that PGC-1a gene expression in type 2 diabetes is dramatic talent.
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Figure 2: Schematic view of microscopic scattering PGC-1A gene in tissue samples from diabetic patients and control.
[image: image7.png]MM

AAN MA&M&
-259 T>A -301_-298 insCTTT

e % G [

élzyﬁA@A&Qﬁ

G

-915 A>G -1175 —1590
c
2 Al Tt

MM

-1665 -1690




Figure 3: Schematic view of the nucleotide sequence of the gene PGC 1-A in tissue samples from diabetic patients and control.
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Figure 4: schematic diagram of the sequence of the gene PGC 1-A in tissue samples from diabetic patients and control.
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Figure 5: schematic diagram of the pattern of gene PGC 1-A in tissues of fatty acid control samples and diabetics.
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Figure 6: schematic diagram of a microscopic pattern PGC 1-A gene in different tissues of control and diabetic patients.
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Figure 7: Schematic view of a diagram of immunoglobulin gamma gene PGC 1-A compared with control samples and diabetics.
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Figure 8: schematic diagram of the pattern of gene PGC 1-A in the culture medium of DMSO in control and diabetic patients with different exons.
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Figure 9: schematic diagram of the pattern of gene PGC 1-A in tissue samples from diabetic patients and control siRNA.
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Figure 10: Schematic view of the pattern of gene nucleotide sequence diagram and PGC 1-A in tissue samples from diabetic patients and control.
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Figure 11: Schematic view of the pattern formed band diagram and pattern of gene PGC 1-A in tissues of diabetic patients and control samples in agarose gel.
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Figure 12: Schematic view of vector diagram and pattern of gene PGC 1-A in tissue samples from diabetic patients and control.
Conclusion
Today, diabetes as a disease is endemic to all people in the world. Diabetes is a deadly disease that affects all the vital organs of the human body. Diabetes usually genetically inherited talent is recessive in cells to induce diabetes. However, indiscriminate use of sugars and carbohydrates also increase the susceptibility of cells to induce diabetes. The book of genetic mutations induced diabetes analyzed and the analysis we have put ICT. In this research in a variety of polymorphisms in genetic susceptibility to type 2 diabetes have studied.
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